Abstract. There are 26 species of Campylopus in Central America. They are divided into three groups on the basis of two characters: the presence or absence in the costa of a ventral layer of enlarged, hyaline cells and the presence or absence in the stem of an outer hylodermis. Dicranum costaricensis Bartr. 
The genus Campylopus is a large and taxonomically complex group of world-wide distribution. Frahm (1988) considers the genus to have originated in the subantarctic region of the world; in terms of species numbers the group is most diversified in Central and South America.
There is a remarkable amount of variation found in nearly all characters of Campylopus, and as a result the generic limits of the genus are diffuse. There is, however, a group of species that is readily recognized as belonging to Campylopus. This group consists of medium to large, dioicous mosses with stiff, erect to spreading, (generally unbordered), linear leaves. They have broad, excurrent costae approximately 1/2 to 2/3 the leaf width at base. The leaves in cross-section have costae with a ventral layer of variously enlarged hyaline cells (hyalocysts) and a well-developed dorsal stereid band. The upper leaf cells are firmwalled and shortly oblong, and the alar cells are differentiated. Sporophytically the setae are sinuous when moist, the exserted capsules are curved, stomata are absent, and the peristome teeth are similar to those of Dicranum. The calyptrae are cucullate and in many species the base of the calyptra is ciliate but the opposing character state, calyptra entire at base, is also common.
Although in the typical sense Campylopus is easy to recognize, the generic edges of the genus are occupied by groups of species whose characters exhibit shades of variation in reticulate combinations. As presently understood, the only features common to all species of the genus are: 1. dioicous sexual condition, 2. broad, single, excurrent costae, 3. estomatate capsules and 4. setae sinuose when moist.
A consideration of the genera near Campylopus makes it apparent that the above character states are generalized. The character state that has been given the greatest weight in defining the genus is the sinuous seta. The questionable value of this character state in defining Campylopus has been discussed by Frahm (1983) . Simply stated, its presence in a number of other closely related genera, and its presence in the genus Dicranoweisia points to the multiple evolution of the character state in the family. Furthermore, the presence of generic pairs whose species are gametophytically nearly identical yet differ in the condition of the their setae (AtractylocarpusDicranodontium; Dicranella-Campylopodium; Paraleucobryum-Campylopus p.p.; PilopogonCampylopus p.p.) provides additional evidence that the sinuose setae has evolved several times in the group.
There have been a number of attempts at subdividing Campylopus (see Frahm 1982b) . Usually the genus has been divided along lines corresponding to variations in the arrangement of chlorocysts, hyalocysts, and stereid cells of the costa. But, a number of Campylopus species exhibit costae that are intermediate in form between two or more costal types and it has been shown (Florschütz & Florschütz-de Waard 1974) that transitional forms between subgenera can be found in serial sections of a single leaf. As a result more recent classifications of Campylopus do not utilize the form of the costa as seen in crosssection. Certainly, the development of dorsal stereid cells in the costa of Campylopus is variable to the degree that this character can not be used in subdividing the genus. On the other hand, the presence or absence of a ventral layer of thinwalled hyaline cells in the costa has not been reported to be a variable feature and in this study was found to be a diagnostic character of two groups of Campylopus species. Furthermore, this feature is supportive of Frahm's (1983) division of the genus into groups based on such features as capsule position, peristome shape, spore morphology, stem cross-section and costa shape as viewed from the surface. Frahm (1983) recognized the artifical nature of Campylopus, but he did not give his categories generic rank on the grounds that it was not possible to vegetatively recognize them. In this study three groups of Campylopus could be recognized on the basis of two gametophytic characters: 1. a ventral layer of thin-walled, hyaline cells present/ absent in the costa; 2. stem with/without a hyalodermis. There are 26 Central American species of Campylopus and for the most part they fall cleanly into the above three groups of Campylopus. There is one subgroup of Campylopus, however, that is difficult to place. This subgroup (consisting of C. tallulensis, C. fragilis, and C. heterostachys) has stem epidermal cells that are somewhat enlarged and variably thin-walled. The stem epidermal cells in this group may appear as a typical hylodermis, more commonly they are only moderately enlarged and while the outer walls of the epidermal cells are thin-walled the lateral walls are usually firmwalled. The subgroup can be recognized by its basal leaf cells that are thin-walled and lax. In two members of the subgroup (C. tallulensis and C. heterostachys) the basal cells extend up the margins of the leaf in a V-shaped pattern. Since the subgroup has a costa that is gradually narrowed into the lamina, ventral hyalocysts in the costa and erect capsules, it appears to belong to Group B of Campylopus (see key).
Campylopus Brid., Musc. Rec. Suppl. 4: 71. 1819 .
Plants small to robust, densely tufted. Stems sparsely branched often densely tomentose, leaf rhizoids frequently arising from cells on the lower dorsal surface of the costa; stems in cross-section with a well-developed central stand of small, thin-walled, hyaline cells, inner cortex of large, hyaline to yellowish, thin-or firm-walled cells, outer cortex of smaller, thick-walled, dark-reddish cells, epidermis of enlarged hyaline cells present or absent. Leaves erect, flexuous, or spreading, ovate-lanceolate, to ovate-subulate, margins incurved, variably toothed, nearly always denticulate at the extreme apex; costa very broad below, occupying most of the leaf above, percurrent to excurrent, often ribbed or mamillose at back, at times with multi-cellular lamellae; basal cells elongate, thin-walled or incrassate, alar cells almost always present and usually welldeveloped, upper cells quadrate, oval, rhombic, oblong, rhomboidal or elongate, usually in oblique rows, incrassate, marginal cells at base some times forming a hyaline border; cells smooth, porose or entire. Dioicious. Setae strongly cygneous when moist; capsules exserted, ovoid to ellipsoid, struma present or absent, usually striate when dry, erect or curved; stomata absent; annulus present; peristome teeth haplolepideous, the 16 peristome teeth divided 1/2 to nearly their full lengths into two filaments, generally striate on the outer surface, papillose on the inner surface; opercula rostrate; calyptrae cucullate, frequently fringed at base by long, single-celled hairs. Spores 12-16 µm, yellow to brown, variously papillose. The species of Group A are gametophytically distinct from the other members of Campylopus but similar to Pilopogon, Dicranodontium, Atractylocarpus and Chorisodontium in having ventral stereid cells in the costa rather than enlarged ventral hyalocysts. Only the presence of a cyneous seta separates some members of this group from the above genera. There are five representatives of group A in Central America: C. arctocarpus; C. richardii; C. savannarum; C. valerioi; C. weberbaueri. walls thickened, basal cells rectangular, walls incrassate and pitted, alar cells forming distinct groups, red-brown, walls thin. At times with short brood-branches at apex of stems. Setae 8-10 mm long, red, papillose-roughened at the apex. Capsules erect to curved, oblong, 2.0 mm long, ribbed when dry, red-brown, neck scabrose. Opercula 1.5 mm long. Calyptrae cucullate, 2.5 mm long, ciliate at base. Spores 15-18 µm, smooth to lightly papillose, yellow.
Illustrations. Bartram (1949, Fig. 22 , A-C); Florschütz (1964, Fig. 20) ; Fig. 94 , A-F); Frahm (1978, Pl. 1) .
Distribution in Central American. Guatemala (Alta Verapaz, Jalapa, San Marcos), Honduras (Morazan), Nicaragua (Jinotega), Costa Rica (Alajuela, Heredia, San Jose), Panama (Bocas Del Toro, Chiriqui, Cocle, Darien, Panama, Veraguas).
Habitat. On bark of branches and trunks, occasionally on humus of rotting stumps and on soil; 800-2300 m.
Selected specimens examined. This species belongs to Group A of Campylopus a group characterized by the presence of ventral stereid bands in the costa rather than ventral hyalocysts. Within this group, C. arctocarpus is recognized by its porose basal leaf cells, its oval to oblong median leaf cells and its short, elimbate leaves.
In most collections of C. arctocarpus the leaves are stiffly erect and the basal leaf cells are distinctly porose and incrassate. A few collections of C. arctocarpus have plants with longer more or less secund leaves, distinctly excurrent costae and weakly porose basal leaf cells. The extreme in this expression was described by Bartram (1928) as C. falcatulus and treated by Frahm (1979b) Habitat. On gravel and soil of road banks, and exposed rocks; 900-3447 m. Campylopus richardii is recognized by a combination of three characters: 1. hyaline hairtipped leaves; 2. leaf cells short, incrassate and porose throughout; 3. costae with ventral stereid cells. It is likely to be confused only with C. pilifer, C. paramoensis, C. valerioi or the hairtipped expression of C. savannarum. Both C. paramoensis and C. pilifer have ventral hyalocysts in their costae. In addition, C. pilifer has non-porose basal cells and dorsal lamellae on its costae, while in C. paramoensis the upper leaf cells are elongated and the stem has an outer layer of enlarged, hyaline cells. From C. valerioi it is distinguished by its non-comal tuft habit and its leaves that have longer, more consistently hyaline hair tips. The non-porose leaf cells and the quadrate basal cells of C. savannarum distinguish it from C. richardii. Bartram (1949) reported what he considered to be atypical collections of C. richardii from Guatemala. All collections I have examined from Guatemala named C. richardii are instead C. arctocarpus. Bartram's (1949) Illustrations. Bartram (1932, Fig. 1 , A-G as C. bartletii); Bartram (1949, Fig. 21 , A-F); Florschütz (1964, Fig. 23); Frahm (1979, p. 177 Habitat. On branches in crown of shrubs and at base of trees, on rocks, and on soil of road banks; 1000-1500 m.
Within Group A, C. savannarum is marked by its broad leaves and the presence of numerous quadrate to shortly rectangular (frequently transversely elongate) cells just above the alar region. In addition, its usually stiffly erectappressed leaves and frequently spurred, strongly mamillose costa are distinctive. Although C. savannarum may be confused with C. arctocarpus, the presence in C. arctocarpus of elongate, porose leaf cells above the alar region and costae that are not spurred or mamillose at back will separate the two.
The absence of ventral hyalocysts in the costa of C. savannarum appears to be a variable feature of the species. In some collections (eg. Breedlove, 2577) that are otherwise identical to C. savannarum small, poorly developed ventral hyalocysts can be found. These collections would key to C. flexuous, but that species differs in its lack of quadrate basal cells, narrower leaves and unspurred costae.
Collections of C. savannarum can be extremely variable in upper leaf cell shape and size, in alar cell development and in the presence or absence of a long, hyaline excurrent costa (up to 1 mm long). Robust collections with pronounced excurrent, hyaline costa and long upper leaf cells have been recognized at the species level (C. bartlettii) or as a subspecies of C. savannarum (Florschütz, 1964) . As noted by Bartram (1949) and Frahm & Gradstein (1987) Illustrations. Bartram (1929b, Fig. 1 
Campylopus Group B
Members of Campylopus Group B are distinguished from Group C (both groups have a layer of ventral hyalocysts in the costa) by their stem hyalodermis and by their costa which in crosssection does not have the dorsal stereid band extending to the costal margins. As a consequence, the edges of the costa, as seen in cross-section are made up of several layers of enlarged, thin-walled cells. It is necessary to make cross-sections of the stem in order demonstrate a hylodermis in this group. It is important to remember when making stem sections that the leaves should not be stripped from the stem since the hylodermal cells adhere to the base of the costa when the leaves are removed. There are several species in Group B that have a weakly developed stem hyalodermis, for that reason the placement of a species within this group relies on both the presence of a stem hyalodermis and a distinctive costal structure. It may be useful to note that a few of the species in this group either lack stereid cells or have only pseudostereids. Finally, C. paramoensis is only reluctantly placed in Group B since it does not have the distictive costal structure of the group. For this reason it is included in the keys to both Group B and Group C. Plants slender to medium, compactly tufted, pale greenish-yellow with a slight greyish sheen when dry and somewhat glossy. Stems variably tomentose, 2-7 cm long, hylodermis present. Leaves 4-6 mm long, erect-spreading when wet, erect-falcate when dry, concave below, tubulose above, broadly lanceolate, apex short-acuminate, margins entire or toothed at apex. Costa percurrent, 5/8 to 7/8 the leaf width at base; dorsal surface smooth or mamillose; in cross-section with enlarged ventral hyalocysts, large, well developed, pentagonal shaped guide cells, dorsal stereid band absent, cells below the guide cells enlarged, thin-walled at the margins, thick-walled near the center of the costa. Upper leaf cells quadrate to oblong, incrassate, not porose; basal cells long-rectangular, laxly thin-walled, hyaline, those at the basal margin forming an indistinct border; alar cells variously developed, at times hyaline and weakly developed at other times well developed, brownish-red. Setae 5-7 mm long, yellow to reddish brown. Capsules erect to slightly curved, striate when dry, 1.5 mm long. Opercula 1 mm long. Calyptrae 2 mm long, ciliate at base. Spores 10-15 µm, smooth, yellow. Although C. albidovirens is known in Central America only from a few localites the species has been collected in Mexico and along the Andes as far south as Chile. It is distinguished from most other Campylopus species by its pale greenishyellow color (frequently greyish as seen for example in Paraleucobryum longifolium), the absence in the costa of dorsal stereid cells, and the presence of enlarged, pentagonal guide cells that interdigatate at their apex with the ventral hyalocysts. The arrangement of guide cells and ventral hyalocysts in C. albidovirens is similar to that seen in Paraleucobryum. This combination of character states also occurs in C. pittieri, a species reported from Central America. In C. albidovirens ,however, the alar cells are weakly developed (but frequently fugacious), the leaves are narrower and more linear, the costa is widest at base, and the setae are 5-7 mm long. In contrast C. pittieri lacks alar cell development, the leaves are shorter and thicker (resembling those of Paraleucobryum enerve), the costa is narrowed at base, and the setae are up to 14 mm long. All Central American material of C. pittieri I examined is C. albidovirens. Campylopus pittieri does, however, occur in Mexico and Colombia.
Campylopus albidovirens is most likely to be confused with C. nivalis (= C. chrismarii) which has a similar color and dorsal pseudostereids in its costae. Although in C. albidovirens the leaves are shorter and broader and the calyptrae are fringed while in C. nivalis the leaves are long and narrowly lanceolate, the calyptrae entire, to properly separate these two species cross-sections of the costa must be examined. In C. albidovirens dorsal stereid cells are clearly lacking and the guide cells, which are pentagonal shaped, interdigatate with the ventral hyalocysts. In C. nivalis the development of pseudostereids is such that it is difficult (and sometimes impossible) to decide if stereids are present or absent. Furthermore, the guide cells of C. nivalis are rounded, thick-walled and do not interdigatate with the ventral hyalocysts.
Superficially, C. albidovirens looks like a larger version of Campylopodiella flagellacea, but in C. flagellacea the costa in cross-section has both ventral and dorsal hyalocysts, a median band of stereids and 2-4 layers of stereids present on the ventral surface of the costa near the center. Plants medium sized, tufted, pale green to dark greenish-yellow at tips, pale yellow at base of leaves. Stems weakly to moderately tomentose, 5-7 cm long, epidermis in cross-section consisting of enlarged thin-walled cells. Leaves 4-5 mm long, erect-appressed to erect spreading, concave, lanceolate, apex narrowly acuminate to subulate, entire below, denticulate or muricate at the extreme apex. Costa percurrent to shortly excurrent, up to 5/8 the leaf width at base, in cross-section the ventral hyalocysts well developed, dorsal stereids absent, present in small patches at center of costa or consisting entirely of pseudostereids, margins of the costa indistinctly separated from the lamina. Upper cells quadrate to shortly rectangular 5-12 µm, incrassate, not porose; basal cells long rectangular, hyaline, thin-walled, marginal cells long, narrow, firm-walled, forming a limbidium 6-12 cells wide; alar cells weakly developed, redbrown to hyaline, thin-walled. Occasionally with short, tumid brood branches in upper parts of the stem. Sporophyte not seen. Illustrations. Frahm (1978, Pl. 2 & Pl. 24 as C. subconcolor); Frahm (1980b, Figs. 17, 18, as C. subconcolor) . Campylopus areodictyon, a South American species more generally known as C. subconcolor, is easily confused with C. nivalis (= C. chrismarii). Both species have weakly developed dorsal stereids in the costa (usually present as pseudostereids) and a well developed basal limbidium. Typically, C. nivalis has a pale, whitishyellow color, and secund leaves while in C. areodictyon the leaves are dark, greenish-yellow and erect to appressed. Technically the species are distinguish by the differences in the size and shape of their upper leaf cells as given in the key.
Campylopus areodictyon
From C. albidovirens, a species with appressed leaves that lacks dorsal stereids in its costa, Campylopus areodictyon is distinguished by its narrowly lanceolate leaves, shiny dark greenishyellow color, entire calyptrae and thick-walled, rounded guide cells. In C. albidovirens the leaves are broadly lanceolate, the plants are pale yellowgreen, the calyptrae are fringed and the enlarged, thin-walled guide cells are sharply angled and interdigatate with the ventral hyalocysts.
Campylopus cavifolius
Mitt., J. Linn. Soc., Bot. 12: 87. 1869. Types: Andes Quitenses, in montibus Chimborazo Cordovasto, Titaicun, Spruce 50 (not seen); Jameson (not seen).
Plants large, compactly tufted, greenishyellow, frequently dark reddish-yellow, more or less glossy. Stems moderately tomentose, up to 8 cm long, epidermis in cross-section having a hyalodermis consisting of 1-2 layers of enlarged, thin-walled, hyaline cells. Leaves 10-12 mm long, stiffly erect, linear-lanceolate, apex setaceous, margins entire below, weakly toothed at the extreme apex. Costa excurrent, at times subhyaline at tip, 3/4 the leaf width at base; dorsal surface smooth; in cross-section ventral hyalocysts large and well developed, guide cells well developed, stereid cells present in the middle of leaf but not extending to costa margins the edges of costa therefore made up of 2-3 layers of enlarged, thinwalled cells. Upper cells narrowly oblong to linear 20-50 µm long, incrassate, not porose, more or less flexuous; basal cells incrassate, not porose, large rectangular near the costa 40-65 µm, becoming narrow and elongate toward the margins forming a distinct border up to 10 cells wide; alar cells reddish, weakly developed, frequently fugacious or remaining on stem when leaves are stripped. Sporophytes not seen. Illustrations. Frahm (1978, Pl. 5 Campylopus cavifolius is a large plant with stiffly erect, setaceous leaves that are distinctly bordered in the lower half by up to 10 rows of narrowly, elongated cells. In cross-section the dorsal stereid band of its costa is present only in the center, at the margins the costa is made up of 2-3 layers of enlarged, thin-walled cells. Although this type of costal structure is found in a number of other species, it is nowhere as well-developed as in C. cavifolius. The only Central American species likely to be confused with C. cavifolius is C. areodictyon, which also has stiffly erect leaves, a similar costal cross-section, and leaves with a basal border of elongated cells. However, in C. cavifolius the leaves are larger (10 -12 mm vs. 5-7 mm) ) and the upper leaf cells are longer (elongate, 20-50 µm vs quadrate, 10-12 µm).
I have seen no material of C. cavifolius from Central America, Frahm (1982) cited the above specimen from Panama. The above description of the species is based on an examination of South American material. Plants small, tufted, green to yellow-green. Stems usually densely tomentose, 0.6-3.5 cm long, epidermal cells moderately enlarged and variably thin-to firm-walled. Leaves 3-5 mm long, erect-paten, more or less flexuous above when dry, lanceolate, oblong below, subulate above, serrulate toward the apex; basal cells rectangular, hyaline, thin-walled, bulging, in dried material frequently remaining full of air upon wetting, marginal basal cells narrower but not forming a distinct border, cells just above the hyaline basal cells firm-walled, quadrate, upper cells rhombodial, alar cells absent; costae ending at the apex, in cross-section 2/3 the leaf width, lightly ribbed at back, guide cells well developed, dorsal stereids present, ventral hyalocysts present and larger than the guide cells, at base the dorsal stereid band not as wide as the costa the margins of the costae therefore made up of 2-3 layers of enlarged hyaline cells. Minute, slender brood leaves at times clustered at the stem tips. Setae 5-8 mm long, reddish-yellow. Capsules erect to slightly curved when dry, 1.0-1.2 mm long. Opercula shortly rostrate, 0.5 mm long. Calyptrae 1.0-1.2 mm long, fringed at base. Illustrations. Grout (1937, Pl. 48, B) ; Bartram (1949, Fig. 19 , E-F); Frahm (1978, pl. 10); Smith (1978, Fig. 74, 1-4 Campylopus fragilis belongs to a subgroup of Campylopus Group B that has stem hyalocysts only moderately enlarged and frequently only thin-walled to the outside. It is characterized by enlarged hyaline cells throughout the leaf base, an absence of alar cells, and the presence of brood leaves at the apex of the stems. The brood leaves in C. fragilis are identical to those found in Brothera leana. Indeed, Guatemalan specimens Plants medium, greenish-yellow. Growing in dense mats, stems moderately to densely tomentose, up to 8 cm long but frequently less than 3 cm long, simple to sparingly branched, epidermal cells thin-walled, somewhat larger than the outer cortical cells, hyaline. Leaves laxly imbricate to erect-spreading above, flexuousspreading below, concave when wet, at times appearing flattened below when dry, lanceolatesubulate, 5-8 mm long, moderately dentate or spinose dentate above. Lower basal cells rectangular, 35-40 µm long, at the margins a few rows extending upwards forming a v-shape pattern; upper basal, median and upper cells quadrate 5-12 µm; alar cells well-developed, redbrown extending to the costa and frequently in excavate groups. Costae shortly excurrent, concolorous, 1/2 to 2/3 the leaf width at base, smooth at back, in cross-section, guide cells welldeveloped, large ventral hyalocysts present, stereid band well-developed, in the lower 1/3 of leaf the stereid band not as wide as the costa, the magins of the costa consisting of 2-3 layers of enlarged cells. Setae 6-7 mm long, red. Capsule curved, furrowed when dry, 1.5-2.0 mm long. Opercula conic-subulate, 1.0-1.2 mm long. Spores not seen. Calyptrae cucullate, smooth at base. Illustrations. Frahm (1978, Pl. 12) . Most collections of C. heterostachys from Central America have been called C. hellerianus and treated by Bartram (1949) as a synonomy of C. flexuous. The species has a very broad costa which, as is characteristic of plants in Group B, has the stereid band in the lower 1/3 of the leaf not as wide as the costa. As seen from above the costa grades into the lamina and in cross-sections the margins of the costae consist of 2-3 layers of enlarged thin-walled cells. This feature is variably expressed in C. heterostachys; at times it is present only at the very base of the leaf. Usually the leaves of C. heterostachys are flattened at the base when dry which makes the leaves appear very broad. This feature is also found in C. jamesonii, C. subcuspidatus, and C. standleyi.
Unlike most members of Group B, C. heterostachys does not have a distinct border of narrow, elongated, hyaline cells at the base of the leaf. Instead, the basal marginal cells are rectangular, hyaline and variably firm-to lax-walled. Characteristically, these enlarged basal cells extend upwards along the margins forming a vshaped pattern. This type of leaf border is also seen in C. talluensis, which also has the same type of costal cross-section and stem epidermal cells. In C. heterostachys, however, the upper leaf margins are variously serrate and the alar cells are well-developed while in C. tallulensis the leaves are denticulate only at the extreme apex and the alar cells are poorly developed, frequently fugacious.
All Central American collections of C. concolor have, in this study, been refered to C. heterostachys. The two species appear to be very close and in fact a few of the collections originally named C. concolor do not fit comfortably in C. heterostachys. In the past the two have been separated by differences in their basal leaf cells: C. heterostachys -thin-walled; C. concolorthick-walled. This distinction appears to be unreliable since it is possible to find a series of leaves from a single plant that will show both types of cells. In this study C. concolor is separated from C. heterostachys by its larger leaves (over 10 mm), lower basal leaf cells that do not extending upwards at the margins in a V-shaped pattern, and by its dorsal stereid band in the costa which in cross-section is as wide as the costa.
Special care is needed in order to distinguish C. heterostachys from some collections of C. andersonii. Both species have quadrate upper leaf cells and lower basal cells that are similarily enlarged. In C. andersonii, however, the leaves are not flattened at base when dry, the dorsal stereid band extends to the edge of the costa and the inner basal leaf cells may at times be weakly porose. Plants slender to medium in size, tufted, pale yellow-green, usually glaucous. Stems 10 cm long, stem epidermis of enlarged thin-walled cells. Leaves crowded, lanceolate, when dry erectspreading, concave, 5-8 mm long, apex narrowly acuminate to subulate, margins incurved above, entire below, denticulate at the extreme apex, bordered at base by several rows of narrow, elongated, hyaline cells. Costae long excurrent, 5/8 of the leaf width at base, dorsal surface roughened, in cross-section the ventral hyalocysts well developed, guide cells poorly developed, dorsal stereid cells absent or pseudostereids present in middle of costa and not reaching the ends which consist of 2-3 layers of enlarged, thin walled cells. Upper laminal cells oblongrectangular to hexagonal 14-22 mm long, walls thickened not porose, basal cells laxly rectangular, those near the costae enlarged, hyaline, thinwalled and bulging, those at the margins forming a distinct hyaline border; alar cells weakly differentiated, frequently fugacious, red-brown, thin wall. Setae 7-15 mm long, red-brown, roughened above. Capsules erect, cylindrical, 1.5-2.0 mm long, furrowed when dry, red-brown, roughened at base. Opercula rostrate, 1.0-1.3 mm long. Calyptrae cucullate, 2.5 mm long, entire at base.
Campylopus nivalis
Illustrations. Bartram (1949, Fig. 18 , F-J as C. chrismarii); Frahm (1978, Pl. 6 as C. chrismarii, Pl. 26 as C. suboblongus); Frahm (1985, Figs. 63-64) . Campylopus nivalis has generally been known in Central America as C. chrismarii. The two taxa were synonymized by Frahm (1985) . The species has a glaucous color, narrow, erect-spreading leaves, a well defined basal leaf border, lax basal cells, broad costae (up to 5/8 the leaf width at base) and in the dorsal region of the costae a short band of poorly developed stereids that are usually termed pseudostereids. Campylopus nivalis belongs to a group of species marked by a costal cross-section in which the stereid cells are restricted to the central part while the lateral margins consist of several layers of enlarged, thin-walled cells, a well-developed hyaline border on the base of the leaves, and a stem that has an outer layer of enlarged, hyaline cells.
There are two other Central American species (C. aerodictyon and C. albidovirens) that have pseudostereids or no stereid development in the costa that may to be confused with C. nivalis. From C. aerodictyon, C. nivalis is distinguished by its glaucous color, erect-spreading leaves, and oblong-rectangular upper leaf cells that are from 14-22 µm long. By contrast, in C. areodictyon the plants are shiny yellowish-green, the leaves are stiffly erect, and the rounded to quadrate upper leaf cells are from 5-12 µm long.
Both C. albidovirens and C. nivalis are similar in color, habit and the presence of enlarged, hyaline, thin-walled basal leaf cells. The presence of pseudostereids in C. nivalis and the absence of any stereid development in C. albidovirens separates the two, however, without the benefit of experience pseudostereids can be difficult to recognize. One should keep in mind that in C. albidovirens the absence of stereid cells is obvious and the pentagonal, sharply angled guide cells have the point of the pentagon interdigatating with the ventral hyalocysts. In C. nivalis the guide cells are rounded, and the stereid cells are developed to the degree that it becomes difficult to decide if stereids are present. Also, the calyptrae are entire in C. nivalis but fringed in C. albidovirens. Plants compact in slender to medium tufts, reddish-yellow above, blackish below. Stems reddish, radiculose, up to 3 cm long; epidermis of enlarged thin-walled cells. Leaves evenly spaced, when wet erect-spreading, when dry stiffly erectappressed, strongly concave to tubulose, lanceolate-subulate, 3-7 mm long, margins entire below denticulate at apex, marginal cells more or less elongated but not forming a distinct border. Costae 2/3 the leaf width at base, excurrent as a hyaline hair-point, smooth at back, ventral hyalocysts large, well developed; guide cells and dorsal stereids well developed. Upper laminal cells linear-flexuose to linear, 35 um x 3-5 µm, walls incrassate with rounded end walls, basal cells short rectangular to rhomboidal, walls incrassate, alar cells forming distinct groups of reddish to hyaline, thin-walled cells. Sporophytes unknown.
Campylopus paramoensis
Illustrations. Bartram (1928, Fig. 4, A-F Campylopus paramoensis is the only member of Group B that has hyaline hair-pointed leaves. Other noteworthy features are its incrassate leaf cells that are linear-flexuous above and porose at base and its sharply differentiated alar cells. Campylopus paramoensis resembles C. richardii in its color, its strongly incrassate, elongated leaf cells and its hyaline hair-tipped leaves. In C. paramoensis, however, the costa has ventral hyalocysts instead of ventral stereid cells, the stem has a layer of enlarged hyaline cells rather than small, thick-walled cells and the upper leaf cells are more linear-flexuous. C. paramoensis is the only species in Group B that lacks the distinctive costal structure characteristic of the group. It is placed in Group B solely on the strength of its stem hyalodermis. Plants medium, sordid-green to yellow-green. Growing in dense tufts, stems moderately to densely tomentose, up to 3 cm long, simple to sparingly branched, inner cortical cells firmwalled, yellow-red, outer cortical cells smaller, thicker walled, dark red, epidermal cells enlarged but firm-walled. Leaves erect to erect-spreading, moderately flexuous above, tubulose, ovatelanceolate to lanceolate, broadly acuminate, the lamina distinct to the acute apex, 4-5 mm long, entire below, more or less toothed at the extreme apex. Lower basal cells hyaline, short-rectangular, those nearest the costa largest, marginal cells thinner, and forming a narrow, hyaline border which extends upwards a short distance as a Vshaped border; upper basal cells quadrate to rectangular, chlorophyllose, firm-walled; upper cells shortly rectangular to quadrate, firm-walled; alar cells poorly developed, frequently fugacious. Costae percurrent to shortly excurrent, 1/3 to 1/ 2 the leaf base, smooth to lightly ribbed at back, in cross-section with ventral hylocysts, larger than the guide cells (at times only moderately larger), guide cells well-developed, stereid band well-developed, in the lower 1/3 of leaf the stereid band not as wide as the costa, the margins of the costa consisting of 2-3 layers of enlarged cells. Setae 8 mm long, red, twisted and erect when dry, strongly cygneous when wet. Capsules 1.0-1.5 mm long, erect and striate when dry. Calyptrae 2.0-2.5 mm long, cucullate, fringed at base. Opercula rostrate, 1.0 mm long. Campylopus tallulensis is a medium sized, yellow-green plant. Its erect to appressed leaves are shortly acuminate, essentially entire (they may be somewhat serrulate at the extreme apex) and the leaf lamina is present nearly to the apex. Characteristically, the lower basal leaf cells are enlarged, hyaline, and continue up the margins in a distinctive V-pattern. The upper basal and median leaf cells are quadrate, firm-walled and chlorophyllose and contrast strongly with the lower basal cells. In the illustrations accompanying Sullivant's original description of this species the alar cells are figured as welldeveloped and fairly firm-walled, but type material and collections from Central American have alar cells that are poorly developed and frequently fugacious. In the lower 1/3 of the leaf C. tallulensis has the dorsal stereid band not as wide as the costa. As a result the margins of the costa in crosssection are made up of 2-3 layers of enlarged cells. This feature is also found in C. heterostachys and C. fragilis, the two species most likely to be confused with C. tallulensis.
Campylopus tallulensis
Campylopus tallulensis is separated from C.heterostachys by its essentially entire leaves and poorly developed to fugacious alar cells. In C. heterostachys the leaves are spinous-serrate above and the alar cells are well developed. Campylopus tallulensis is best separated from C. fragilis, which also has entire leaves and poorly developed alar cells, by the V-pattern of hyaline cells on the basal margins. In C. fragilis, the enlarged basal cells grade evenly into the quadrate median cells and the plants usually have numerous brood leaves. Asexual brood bodies are not found in C. tallulensis. Bartram (1949) , placed C. roellii under the synonomy of C. flexuosus. Campylopus roellii is treated here as a synonym of C. tallulensis.
The collection of C. tallulensis from Honduras (Crosby 2809) is a first report of sporophytes for this species. Plants medium sized, tufted, greenish-yellow, moderately shiny. Stems variably white or reddish tomentose, up to 6 cm long, epidermis in crosssection consisting of small, thick-walled, dark red cells. Leaves linear, variable in size 6-10 mm long; flexuous to distinctly secund when dry, slenderly setaceous above, narrowly concave below, serrate to serrulate above. Costa excurrent, 1/2 to 2/3 the leaf width at base; dorsal surface smooth or lightly mamillose; in cross-section with enlarged ventral hyalocysts, stereid band well developed and extending to the edge of the costa. Upper and median leaf cells quadrate, 12-25 µm long, incrassate, not porose; basal cells near the costa enlarged, rectangular, firm-walled, at times more or less porose, basal marginal cells narrower and more elongate but not forming a distinct border; alar cells reddish to hyaline, moderately developed, extending to the costa, not in excavate groups and frequently fugacious. Setae 7-10 mm long, red. Capsules erect to slightly curved, striate when dry, 1.5-2.0 mm long. Opercula shortly rostrate, 1 mm long. Calyptrae not seen. Spores 12-15 µm, lightly roughened, yellow.
Key to the Central American species
Illustrations. Bartram (1928, Fig. 6 , A-I as C. straminifolius); Frahm (1975 , Fig 1; Fig. 12 Habitat. On stumps, logs, tree trunks, and terrestial on moist banks; 1400-2700 m. Most of the Central American collections of C. andersonii fit the expression of the species previously known as C. longisubulatus. In that expression the leaves are long and slenderly setaceous, nearly over 10 mm long. This expression is recognized by its large leaves, costae with ventral hyalocysts and a well developed dorsal stereid band that extends to the costal margins, and quadrate median leaf cells. Campylopus jamesonii, the only other species with this combination of characters, can be distinguished from C. andersonii by its wider costae (over 1 mm vs. less than 1 mm). There are expressions of the C. andersonii with leaves much less than 10 mm long that can be difficult to distinguish from C. heterostachys. Campylopus andersonii has elimbate leaves that are rounded below when dry, a costal stereid band which extends outward to the margins of the costa and stem epidermal cells that are small and thick-walled. In C. heterostachys the leaves are flattened below when dry, the costal stereid band does not reach the margins of the costa, its basal leaf cells extend upward along the margins a short distance in a v-shaped pattern, and its stem epidermal cells are somewhat inflated and thin-to firm-walled. In Central American material these features are variably expressed and it may be that what has been called C. andersonii and C. heterostachys in Central America is actually the same thing. There are also expressions of C. andersonii with more or less porose basal cells near the costa that may be confused with C. densicoma. The two species differ fundamentally in the shape of their median leaf cells: C. andersonii -quadrate; C. densicoma -oblong to elongate. Plants medium to large, tufted, pale green to yellow. Stems moderately red-tomentose, up to 4 cm long, epidermal cells small, thick-walled. Leaves 4-6 mm long, erect-paten when dry, frequently with twisted apices; erect-spreading when wet, lanceolate, ovate at base, concave below, serrate at the apex, at time serrulate in the upper 1/4, basal cells long rectangular, 60-100 µm long, cells at the margins narrower, and thinner but not hyaline, median and upper cells obliquely rhomboidal, 12-20 µm long, all cells firm-walled, not porose (rarely with a few juxtacostal cells at the extreme base weakly porose; alar cells redbrown, well-developed, extending to the costae but not bulging in excavate groups; costae shortly excurrent, concolorous, 1/3 to 1/2 the leaf width at base, smooth or lightly mamillose on dorsal surface, in cross-section guide cells well developed, ventral hyalocyst much larger than guide cells, dorsal stereids well developed. Masses of brood-leaves, each arising from a long stalk, commonly present at the stem apex. Sporophyte not seen. This species, reported from Central America as C. trichophorus, is recognized by its clusters of brood leaves that occur on long stalks in the upper leaf axils. The only other Central American species of Campylopus with brood leaves (as opposed to brood branches) is C. fragilis. Campylopus asperifolius is distinguished from that species by its stalked brood leaves, firm-walled basal cells, and well developed alar cells. In C. fragilis the brood leaves are sessile, the basal cells are lax, thin-walled and bulging throughout and the alar cells are absent.
Campylopus asperifolius
Plants of C. asperifolius without brood leaves may be confused with C. densicoma or C. hoffmanii. Campylopus densicoma has subulate, non-twisted leaf apices and flexuous leaves when dry. In C. asperifolius, the apices are acuminate and often twisted, and the leaves are more stiffly erect when dry. In both species the leaves may have a few porose cells near the costa at the extreme leaf base.
Although both C. hoffmanii and C. asperifolius have distinctive pencillate tipped stems, in C. hoffmanii the leaves are long subulate and spread from the base when dry. Campylopus asperifolius has acuminate leaves and erect leaf bases.
16. Campylopus densicoma (C. Müll.) Par., Ind. Bryol. Suppl.91. 1900. Dicranum densicoma C. Mll., Nuov. Giorn. Bot. Ital. 4:33. 1897. Type: Bolivia, provincia Cochabamba prope Choquecamata, alto-montose, 10,000-12,000 ft, June 1889, Germain (Müller no. 1120, NY).
Campylopus straminifolius Bartr., Contr. U.S. Natl. Herb. 26: 63. 1928 . Type: Costa Rica, Cartago Prov., El Muneco, Rio Navarro, Standley & Torres 51212 (NY, US). syn. nov.
Plants medium sized, green to yellowish green. Stems lightly to moderately tomentose, 3-4 cm long, epidermal cells small and thick-walled. Leaves 8-11 mm long, erect-paten to erectflexuous below, flexuous above, lance-subulate, concave throughout, serrate above in the upper 1/ 4, basal cells long rectangular 60-100 um long, firm-walled, cells near the costa porose, those at the margins narrower, not forming a hyaline border, median cells rhomboidal 15-35 µm firmwalled, not porose, upper cells short-rectangular to quadrate, 10-17 µm long, firm-walled, alar cells red-brown in large bulging groups, extending to the costae; costae excurrent, concolorous, 1/2 the leaf width at base, smooth to lightly mamillose at back; in cross-section with ventral hyalocysts larger than guide cells, dorsal stereids well developed. Sporophytes three to six at apex of stem in comal tufts; setae 7-8 mm long, yellowred. Capsules erect to somewhat inclined, plicate when dry, 1.5 mm long, not strumose, but roughened at base. Opercula 1.0 mm long. Spores oval, 12-15 µm. Calyptrae entire at base.
Illustrations. Bartram (1928, Fig. 6 , A-I as C. straminifolius); Frahm (1978, Pl. 8; Pl. 11 Campylopus densicoma is a slender, flexuous plant with concolorous leaves, usually porose basal cells and costae with ventral hylocysts and a well developed stereid band. The porose basal cells in this species are not always easy to demonstrate (see e.g the type of C. straminifolius), and the species can be confused with C. andersonii which also has a similar habit. Separation of these species relies on the presence in C. andersonii of quadrate median leaf cells and enlarged, bulging juxtacostal cells. In contrast, C. densicoma has elongate to oblong median cells and inner basal cells that are firm-walled. Bartram (1949) placed C. straminifolius in the synonymy of C. flexuosus. However, C. flexuosus has a costa with ventral hyalocysts that are the same size or smaller than the guide cells. In C. straminifolius the ventral hyalocysts of the costa are enlarged. Plants small, tufted, yellow-green. Stems variably tomentose, 1.5-2.0 cm long, commonly with numerous brood branches at the apex, inner cortical cells thick-walled, yellow, outer cortical cells small, thick-walled, red, epidermal cells small firm-walled. Leaves 3-5 mm long, erectpatent, erect, or somewhat falcate-secund when wet, appressed to flexuose when dry, concave, lanceolate, apex acute to short acuminate, margins entire or a few teeth present at the extreme apex, not border by elongated cells. Costae percurrent to shortly excurrent, in cross-section 1/2 to 2/3 the leaf width, at times with low mamillae, guide cells well developed, dorsal stereids present, ventral hyalocysts present but mostly smaller than (at times equal to) the size of the guide cells. Leaf cells firm-walled, not porose; upper laminal cells irregualrly oval to short rectangular, 10-20 µm long; median cells irregularly rectangular, basal cells rectangular, usually firm-walled; alar cells differentiated, forming reddish-brown to hyaline auricles. Setae 4-7 mm long, red-yellow. Capsule curved and asymmetrical, striate when dry, 1.5-2.3 mm long. Peristome teeth dark red below, hyaline above, dorsal lamellae with prominent vertical bars below, papillose above, ventral lamellae papillose, teeth split 1/3 to 2/3 their lengths. Opercula shortly rostrate, 1.0 mm long. Calyptrae cucullate 1.5-2.0 mm long, ciliate at base. Spores 10-15 µm, smooth, yellow-green. Bartram (1949) , taking a broad view of this species, considered C. flexuosus to be "exceedingly variable." The species is treated here in a much more restricted sense. In fact, Bartram's concept of C. flexuosus is here considered to encompassed five distinct species: C. surinamensis (as C. gracilicaulis); C. heterostachys (as C. hellerianus); C. tallulensis (as C. roellii); C. zygodonticarpus (as C. sargii, C. donnelli, C. subleucogaster); and C. densicoma (as C. straminifolius) .
Campylopus flexuosus
Campylopus flexuosus frequently has tumid brood branches at the apex of stem and this is one of easiest ways of recognizing the species. Confusion with other Campylopus species with brood branches is unlikely since C. flexuosus is the only one of that group that has ventral hyalocysts in the costa that are smaller than or as large as the guide cells. Care should, however, be taken when examining collections of C. savannarum with brood branches. Although, C. savannarum lacks ventral hyalocyts, its ventral stereid band is not well developed and the cells are somewhat larger than typical stereid cells. Campylopus savannarum can also be recognized by its numerous thick-walled, quadrate basal leaf cells.
When brood branches are absent some difficulty may be encountered in separating C. flexuosus from C. lamprodictyon, zygodonticarpus, and C. surinamensis. All four species have small-sized ventral hyalocysts in cross-section, but in Campylopus flexuosus the alar cells are distinctly differentiated while in the other three species the alar cells are poorly developed or absent. Plants large, slender, yellow-green. Stems moderately tomentose, up to 17 cm long, epidermal cells small thick-walled. Leaves 8-14 mm long, widely spaced, erect-spreading below, pencillate at apex, when wet spreading from an ovate base, long, slenderly setaceous above, concave throughout, serrate above; basal cells incrassate and porose, long rhomboidal to linear, those at the margins narrower and shorter but not forming a distinct border, upper cells shortly rectangular, 12-25 µm, firm-walled; alar cells well developed, red-brown in large, excavate groups extending to the costae, firm-walled. Costae 1/3 or less the leaf width at base, shortly excurrent, concolorous, smooth to lightly ribbed on back; in cross-section with well developed guide cells, ventral hyalocysts present, frequently only a little larger than the guide cells, dorsal stereid band well-developed. Setae 8-9 mm long, strongly geniculate both wet and dry. Capsules ovoid-cylindric, 2 mm long, symmetrical, strongly furrowed when dry. Opercula 1 mm long, conic-rostrate. Calyptrae not seen. Campylopus hoffmanii is a distinctive species that can be recognized in the field by its large size, its long, slender, distantly spaced leaves that spread from the base at right angles to the stem, and its pencillate stem apices. The species is likely to be confused only with C. subcuspidatus or C. standleyi which also are large plants that have strongly porose leaf cells. From those species C. hoffmanii is distinguished by its small ventral hyalocysts in the costae, relatively narrow costae and its narrower leaves that are concave at the base when dry.
Campylopus hoffmannii
Frahm (1978) Illustrations. Hooker (1837, Pl. 179, Figs. 1-9) ; Frahm (1978, Pl. 14) ; Frahm (1979, page 176); Frahm (1985, Fig. 50 In Central America C. jamesonii is likely to be confused only with C. standleyi. Both are large plants with leaves flattened at the base when dry, but in C. jamesonii the leaves are longer (up to 20 mm), the leaf cells are smooth-walled throughout, the basal leaf cells above the alar cells are lax and enlarged, the marginal cells at the base short rectangular to quadrate, and the leaves are serrate in the upper 1/4 to 1/2. In C. standleyi the leaves are less than 15 mm long, the juxtacostal cells at base are porose, the basal cells above the alar cells are rectangular, firm-walled and not particularly enlarged, the marginal leaves at the base are narrow and elongate and the leaves are serrulate only at the extreme apex. Unfortunately, there are a number of collections that are intermediate in some of the characteristics given above. For a discussion of these problem collections see C. standleyi.
There are two other large Central American species (C. subcuspidatus and C. heterostachys) that when dry have broad, flattened costae. Campylopus subcuspidatus differs from C. jamesonii in its porose leaf cells, short hyaline border of elongated, narrow cells, and its leaves that are are serrulate only at the extreme apex. Campylopus heterostachys is similar to C. jamesonii in its smooth-walled cells and its leaves that are serrate in the upper 1/2 to 1/3. It differs in its smaller size (leaves less than 13 mm) in having firm-walled, quadrate basal cells above the alar region, a stem hyalodermis and a costa that is not sharply distinguished from the lamina. Plants medium sized, forming dense greenishyellow tufts. Stems tomentose at base, up to 3.0 cm long, unbranched or with single branches occuring beneath comal tufts, epidermal cells small, thick-walled, dark red. Leaves flexuous at base, becoming abruptly appressed to the stem, then crowded and spreading in apical comal tufts; growth continued by means of a lateral branch from beneath the comal tuft, branch leaves appressed. Leaves exceedingly variable in shape: basal leaves small, 3-4 mm long, ovate-lanceolate; appressed leaves and comal leaves 5-6 mm long, oblong-lanceolate those of the comal tuft longsubulate; all leaf margins concave below, tubulose above, not bordered by elongated cells, weakly serrate at apex, usually entire below. Upper cells rhombic, median cells rhomboidal, both incrassate and smooth walled, basal cells variable: those of the basal leaves short rectangular, firm-walled; in other leaves long rectangular variably firm-or lax-walled; alar cells moderately developed, redbrown, not conspicuously bulging beyond the leaf margin. Costa percurrent in basal leaves, percurrent or variably excurrent in other leaves, smooth at back (at times weakly roughened), in cross-section with ventral hyalocysts equal to or smaller than the guide cells, dorsal stereid band well-developed. Sporophytes unknown in Central America. Illustrations. Frahm (1978, Pl. 15 This species is very similar to C. surinamensis differing only in the weakly serrulate, concolorous leaf apices, and dorsally smooth costae. In C. surinamensis, the leaf apices are strongly dentate, the comal leaves may be hyaline tipped and the costae are mamillose at the back. As with C. surinamensis and other species with comal tufts the leaves from a single plant are remarkably variable depending upon the position of the leaf on the plant. Basal leaves, appressed stem leaves, and comal tuft leaves differ not only in size and shape, but also in the form of their cells. Alar cells may be absent on some leaves and present in others. Frahm (1987) placed a number of species with comal leaves under the name C. pauper (including this species as C. pauper var. lamprodictyon). These taxa are separated from C. surinamensis by the absence of a basal rosette of leaves and the presence in the perichaetial leaves of concolorous apices. The presence, in the costa, of ventral hyalocysts that are equal in size or smaller than the guide cells is an important feature that links C. lamprodictyon and C. surinamensis. In Central America the only features that will consistently separate the two species are the smooth costae and the weakly serrate leaf margins of C. lamprodictyon. Plants small, densely tufted, yellowish-green above, brownish below. Stems densely redtomentose below, up to 1.0 cm high, unbranched, epidermal cells small, dark-red, thick-walled. Leaves typically erect-appressed, subtubulose above, occasionally leaves on stem becoming tightly appressed then forming a comal tuft of more or less flexuous-spreading leaves; leaves 2-4 mm long, oblong-lanceolate and gradually narrowed to a moderately long subula, usually ending in a short, hyaline tip, the perichaetial leaves ending in a long serrate awn; margins above the shoulders narrowly incurved and sharply serrulate; upper cells irregularly trapezoidal to short-rhomboidal, obliquely oriented, basal cells enlarged, long-rectangular becoming abruptly short-rectangular to nearly quadrate, typically firm-walled, occasionally lax-walled; alar cells weakly differentiated, reddish or hyaline in slightly auriculate groups. Costa percurrent to short-excurrent (perichaetial leaves excurrent as an awn), in cross-section with ventral hyalocyst equal to or smaller than the guide cells, dorsal stereid band well-developed. Sporophyte unknown. Illustrations. Frahm (1975, Fig . 14) ; Frahm (1980, Figs. 4-9) Campylopus oersteadianus has consistently in the past been compared to C. pilifer on account of its short hyaline leaf tips. The two species are best distinguished by the presence of dorsal lamellae on the costae of C. pilifer. In C. oersteadianus costal lamellae are absent.
Campylopus oerstedianus
This species appears to be nearest to C. surinamensis as indicated by their similar leaf shape, areolation, and costal cross-section in which the ventral hyalocyst are equal to or smaller in size than the guide cells. The difference in their vegetative leaf tips (hyaline in C. oersteadianus, concolorous in C. surinamensis) is minimized by the presence of hyaline leaf tips in the perichaetial leaves of C. surinamensis. Campylopus oerstedianus is near to a group of Campylopus (which includes C. surinamensis, C. lamprodictyon, and C. pauper), that is characterized by small ventral hyalocysts and the tendency to have a comal-tuft morphology. Interestingly, C. pilifer also has small ventral hyalocysts and a comal tuft morphology; but its relationship to this subgroup of Campylopus is uncertain. Although the comal-tuft morphology is weakly developed to absent in C. oerstedianus, its presence is erratic in the other members of the group. Future study may show this group to be members of a single variable species. At present C. oersteadianus is maintained as distinct from C. surinamensis on the basis of its smaller plant size, weakly developed comal-tuft morphology and hyaline tipped vegetative leaves. Plants small to medium, tufted, yellow-green to brownish-yellow. Stems variable in length, 1.0-6.5 cm long, branches few and irregularly spaced, epidermis of small, firm-walled cells. Leaves crowded, erect-spreading when wet, appressed when dry, leaves oblong-lanceolate, 3-6 mm long, subulate at apex and ending in a long, toothed, hyaline hair-point, up to 1.9 mm long, margins subtubulose above, entire below, denticulate at apex. Costae excurrent, dorsal surface with 2-6 celled lamellae in the upper 2/3 of the leaf; in cross section with ventral hyalocysts smaller or slightly bigger than the guide cells, dorsal stereids well developed. Upper leaf cells oval to oblong, incrassate not pitted, smooth, basal cells elongate-rectangular, bulging, hyaline, thin-walled, alar cells more or less quadrate in small weakly differentiated, reddish-yellow, groups. Setae 4-8 mm long, red-yellow, frequently aggregate from comal tufts, roughened above, smooth below. Capsules erect, symmetric, cylindrical-ellipsoid, 1.0-1.5 mm long, scabrose at base, red-black. Opercula short rostrate to long conic, 0.5-1.0 mm long. Calyptrae cucullate, 1.5-2.0 mm long, ciliate at base. This moss has generally been known in Central America as C. introflexus, an essentially south temperate moss also found in Europe and North America (Gradstein & Sipman 1978 , Frahm 1980 . Campylopus pilifer is recognized by the presence of 2-6 celled lamellae on the back of its costae, its long, hyaline, serrate, leaf hairpoints, and the presence of enlarged, hyaline, thin-walled basal leaf cells. Dorsal lamellae are always present on the costa, however, the height of the lamellae and the number of lamellae are variable. Two expressions C. pilifer are present in Central America: one having plants with comal tufts at the ends of long erect stems bearing rigidly appressed leaves, the other with plants lacking comal tufts and having stiffly erect leaves with incurved apices.
Campylopus pilifer
Campylopus pilifer is likely to be confused only with C. surinamensis or C. savanarum. These species may at times have hyaline tipped leaves and strongly mamillose costae that could be mistaken for lamellae. The multi-celled lamellae and the enlarged, hyaline, thin-walled basal cells of C. pilifer are not found in either species. Plants robust, yellowish-green. Stems moderately to densely tomentose, up to 15 cm long, epidermal cells small, in 3-4 layers. Leaves flexuous when dry, lanceolate, subulate, gradually narrowed to a long, filiform point from an ovateoblong base, laminae extending nearly to the apex, serrulate at apex, smooth below, upper cells oval, incrassate, not porose, median cells oblong to oval, incrassate and porose near the costa, basal cells near costa elongate-rectangular, firm-walled more or less porose, becoming shorter toward the margins, those at the margins elongate and narrow, alar cells well developed, extending to the costa in large dark-red groups, not greatly bulging. Costae shortly excurrent, concolorous, up to 4/5 the leaf width at base, smooth to lightly mamillose at back; in cross-section guide cells well-developed, large ventral hyalocysts present, dorsal stereids well-developed. Sporophytes single; setae 12-14 mm long, smooth. Capsules curved, furrowed when dry, more or less strumose, 2 mm long. Opercula 1.5 mm long, conic-rostrate, oblique. Calyptrae cucullate, entire at base, 2 mm long.
Campylopus standleyi
Illustrations. Bartram (1928, Fig. 2 , A-J); Bartram (1949, Fig. 20) .
Distribution in Central America. Guatemala (Huehuetenango); Costa Rica (Cartago, Puntarenas, San Jose); Panama (Bocas Del Toro, Chiriqui).
Habitat. Terrestrial, rotting wood and tree trunks; 1050-3700 m.
Selected specimens examined.
GUATEMALA. Huehuetenango: summit of Sierra de los
Campylopus standleyi is a robust species with a broad costa that occupies nearly 4/5 the leaf width at base. The costae and therefore the leaves are flattened when dry giving the plants a distinctive appearance. There are three other large Central American species of Campylopus with similarly flattened leaves: C. jamesonii, C. subcuspidatus and C. heterostachys. Campylopus heterostachys is a smaller plant, with distinctly bulging alar cells and several rows of quadrate cells just above the alar cells. The other three members of this group are macroscopically nearly identical and while typically they are well marked, troublesome intermediates exist.
Campylopus subcuspidatus, a Caribbean species also found in Belize, Surinam and Brazil, has strongly porose cells in the lower half of the leaf, a hyaline leaf border of narrow, elongated cells in the lower 1/4 to 1/2, elongated upper leaf cells, and leaf margins that are serrulate at the apex but entire below.
Campylopus standleyi has been placed in the synonomy of C. jamesonii, a South American species known also from Costa Rica. Campylopus jamesonii is characterized by interior basal cells enlarged and firm-walled but not porose, marginal cells at base not distinctly narrow and elongate, median and upper leaf cells quadrate, and leaf margins serrate in the upper 1/2. In contrast, C. standleyi has porose interior basal cells, narrower and elongate marginal cells at base (but not forming a hyaline border), oval to oblong median leaf cells, and leaf margins that are serrulate only at the apex. Theriot (in correspondence to Bartram, FH) considered the median and basal cells of C. standleyi to fall within the variation he had noted for C. jamesonii in South America despite the fact that porose basal cells did not occur in South American material. He considered the two synonymous. My study of C. standleyi indicates that it differs from C. jamesonii not only in its porose interior basal cells but also in its leaves serrulate only at the apex and its firm-walled basal cells just above the alar cells (in C. jamesonii the basal cells above the alar cells are quadrate and lax-walled). The situation is complicated by the presence of collections such as Koch 5090 (NY, US) and Croat 32885 (MO) that have porose basal cells but either quadrate median cells or leaf margins serrate in the "jamesonii" manner. These collections are from a locality in which typical C. jamesonii is also found.
The character states of C. standleyi place it intermediate to C. jamesonii and C. subcuspidatus. Until a more detailed study of the three taxa can be undertaken C. standleyi is here maintained at the species level.
the basal margins narrower and elongate not porose, forming a distinct hyaline border, alar cells well developed, red-brown extending to the costae and frequently in excavate groups. Costae shortly excurrent, concolorous or at times hyaline at the extreme apex, up to 4/5 the leaf width at base, smooth to lightly mamillose at back; in cross-section guide cells well-developed, large ventral hyalocysts present, dorsal stereids welldeveloped. Setae 15-20 mm long. Capsules curved, furrowed when dry. Opercula conicrostrate, 1.0 mm long. Calyptrae cucullate, entire at base.
Illustrations. Florschütz (1964, Fig. 19, a-i Until recently (Frahm, 1981) C. subcuspidatus was known in the Caribbean region as C. praealtus. The species is not common in Central America, and most collections named C. subcuspidatus are instead C. standleyi. Both are robust species with porose leaf cells and broad costae (up to 4/5 the leaf width) that are flattened when dry giving the leaves a distinctive appearance. There are two other large species in Central America with flattened leaves when dry (C. jamesonii and C. heterostachys) that may be confused with C. subcupidatus. These two species, however, do not have porose leaf cells.
In C. subcuspidatus all of the basal cells and most of the median leaf cells are porose, the alar cells bulge outward in excavate groups, the leaves have a marginal hyaline border of long narrow cells at base and the upper leaf cells are elongate. In C. standleyi only the basal cells near the costa are porose, the alar cells, although welldeveloped, do not bulge outward in excavate groups, the marginal leaf cells, although they may be narrow and elongate, are not hyaline and the upper leaf cells are oval. Plants medium sized, forming loose tufts, yellowish to bright green. Stems variously tomentose, up to 3.5 cm long, branches few and irregularly spaced, epidermal cells small, firmwalled, dark red. Leaves typically spreading at base, becoming abruptly appressed to the stem, then crowded and spreading in apical comal tufts; leaves exceedingly variable in shape: basal leaves oblong-ovate, acute, up to 3 mm long, concave, margins inflexed, serrate at apex, not bordered by elongated cells; upper leaves linear-lanceolate, concave, acute, up to 2-4 mm long, serrate or entire not bordered by elongated cells. Costae percurrent in basal leaves, excurrent in others, at times more or less hyaline, ridged on back and dorsally serrate above, frequently spurred, in cross section with ventral hyalocysts equal to or smaller than the guide cells, dorsal stereids well developed. Upper laminal cells short to long rhomboidal, firm-walled not pitted, median cells rhomboidal to rectangular, firm-walled, basal cells above the alar cells quadrate to rectangular thin walled, alar cells of basal leaves inflated, brown, welldeveloped, alar cells of other leaves poorly developed, hyaline. Perichaetial leaves frequently hyaline. "Setae about 7 mm long, bent at the middle or very strongly curved, especially when moist, often erect and spirally contorted when dry. Capsule ovoid, striate when dry, about 1.25 mm long and 0.5 mm wide, slightly scabrous at base. Peristome teeth 0.46 mm high, forked half way down, basal part finely, vetically striate, the slender forks finely papillose. Lid conic-rostrate. Calyptra cucullate, ciliate at base." (Florschütz, Stems variably tomentose, 1.0-3.0 cm long, epidermal cells small, firm walled. Leaves 2.5-6.0 mm long, erect at base, flexuous above when dry, concave, lanceolate-subulate, apices long subulate, margins with a few teeth at the extreme apex or serrulate above, not bordered by elongated cells. Costae shortly excurrent, in cross-section 1/3 to 1/2 the leaf width, smooth or lightly ribbed at back, guide cells well developed, dorsal stereids present, ventral hyalocysts present, smaller than or a little larger than the guide cells. Basal leaf cells firm-or lax-walled, inner basal cells near costa enlarged, quadrate to shortly rectangularly contrasting strongly with the shorter, quadrate, outer basal cells; median and upper leaf cells quadrate to rectangular, thick-walled not porose; alar cells poorly developed, hyaline to light brown, frequently fugacious. Setae 7-10 mm long deep red or yellow. Capsules erect, striate when dry, 1.0-1.5 mm long. Peristome teeth dark red below, hyaline above, dorsal lamellae with prominent vertical bars below, papillose above, ventral lamellae papillose, teeth split 1/3 to 2/3 their lengths. Opercula shortly rostrate, 1.0 mm long.
Campylopus surinamensis

